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(57)Abstract: 

PURPOSE: To evaluate an abnormal part easily and 
reliably with a simple configuration by a scattered light 
source with a geometrically known brightness change as 
a light source. 

CONSTITUTION: A light source 1 where brightness 
changes uniformly geometrically as a light source, is 
obtained, for example, by transmitting light from a 
surface-scattering light source through a filter whose 
transmittance changes continuously. Then, transmission 
light through an object 2 to be inspected or reflection 
light reflected from the object 2 to be inspected is 
received by a light reception device 4 and the amount of 
change in the quantity of light is used as an evaluation 
index for appearance deterioration of a failed part. Rays 
are bent and a brightness which is different from original 
brightness is detected at a part of a defect 3. Namely, 
where there is no defect 3, a known change rate is 
obtained and a detection signal is obtained where the 
brightness changes successively, but the order is 

inverted at the position of the defect 3 and no uniform change can be achieved, thus detecting 
the defect 3. 
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Japanese Patent Application Public Disclosure No. H08-178855 
Filing Date: December 20, 1994 
Application No.: H06-317025 
Publication Date: July 12, 1996 

Title of the Invention: Method for inspecting light -transmissive 
object OR specular object 

Translation of the description of [0001] 

[0001] 

[Field of the Invention] 

The present invention relates to an examination method 
for optically examining or measuring a light transmitting object 
or an object having a mirror surface. 

Translation of the description from [0015] through [0020] 
[0015] 

Fig. 1 schematically illustrates the configuration of an 
examination system for performing a method according to the 
present invention. Reference numeral 1 denotes a scattering 
light source having luminance which changes geometrically 
orderly. Since this embodiment is assumed to be used for 
evaluating, for example, a streaky defect of a glass, this 
embodiment employs a light source the light amount of which is 
continuously gradually reducing in one direction. However, the 
present invention method can be also embodied by using, for 
example, a light source the light amount of which is radially 
gradually changing according to a shape of a defect to be evaluated . 
Fig. 1 illustrates the light source 1 having brightness reducing 
in a stepwise manner (from the right to the left), but it is 
preferable to use a light source having brightness continuously 
orderly changing in a non- stepwise manner. 
[0016] 
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Reference numeral 2 denotes, for example, a glass to be 
examined, and reference numeral 3 denotes , for example, a streaky 
defect. Reference numerals 4 and 5 denote a light receiving 
(imaging) apparatus such as a CCD camera, and a processing and 
computing apparatus for processing and computing an image signal 
obtained from the light receiving apparatus 4 . 
[0017] 

The light source 1 can be embodied by making light from 
a plane scattering light source pass through a filter having 
continuously changing transmissivity . Instead of using this 
light source making light pass through the filter, the light 
source having geometrically orderly changing luminance can be 
embodied by continuously and orderly arranging many light 
emitting elements having different luminance, uniformly 
illuminating a plane having a continuously changing color from 
white to black, or combining these methods. 
[0018] 

The light source having luminance changing continuously 
in a non- stepwise manner may be replaced with a light source 
having luminance changing in a stepwise manner at an appropriate 
interval according to, for example, the coverage and the 
resolution of the light receiving apparatus. 
[0019] 

Fig. 2 illustrates how the examination system shown in 
Fig. 1 works, and how the light from the light source 1 behaves 
due to the streaky defect 3 . Fig . 2 illustrates a cross - sectional 
surface of the glass 2 including the defect 3, for example, a 
cross-sectional surface taken along line A-A ' in Fig. 1. In 
Fig. 2, the upper parallel lines represent the light beams 
detected by the imaging element, and which portions of the light 
source 1 the light beams are emitted from are shown. The light 
beams are bent at the defect 3 , and thereby the detected luminance 
at the defect 3 is different from the luminance as it should 
be. That is, if the defect 3 does not exist, the detected signal 
indicates that the brightness orderly changes according to a 
known change rate. However, if the defect 3 exists, the order 
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of the luminance is reversed at the defect 3 so that the orderly 
change can not be obtained. The defect 3 can be detected with 
utilization of this phenomenon. 
[0020] 

The detectable area is the coverage of the right receiving 
apparatus 4, and therefore, for detection of the area beyond 
it, the entire surface of the examined surface is scanned by 
moving the right receiving apparatus 4 (or glass 2). In this 
case, if the right receiving apparatus uses a line sensor, the 
entire surface of the glass can be examined by scanning the glass 
perpendicularly to the line. 

Translation of the description from [0025] through [0027] 
[0025] 

On the other hand, if there is the convex defect 3 as shown 
in Fig. 2 or, for example, abnormality of refractive index which 
brings about the similar effect to the defect 3 on the same 
cross -sectional surface taken along line A-A' , the signal 
indicating the obtained light amount is as shown in Figs . 6 . 
Fig. 6(a) illustrates the detected light amount . In Fig. 6(a), 
the portion 13 represents the defect portion. Fig. 6(b) 
illustrates the amount of the change in the light amount shown 
in Fig. 6(a). In Fig. 6(b), the portion 14 represents the defect 
portion. The height of the defect portion 14 corresponds to 
the drastic change in the light amount. From these figures, 
the degree of the abnormality of the defect 3 can be evaluated. 
In the detected data of the convex defect 3 (refer to Fig. 2) 
in Figs. 6, the white portion is firstly detected and then the 
black portion is detected at the defect portion 13 as shown in 
Fig. 6(a). Therefore, a drastic change from the convex to the 
concave on the graph is detected. 
[0026] 

Figs. 7 are similar graphs to the Figs. 6, but illustrates 
the detection of a concave defect . In this case, since the light 
beams from the light source are bent in the reverse direction 
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of that of the above -mentioned convex defect at the defect portion 
13, the black portion is firstly detected and then the white 
portion is detected as shown in Fig. 7(a) . Therefore, a drastic 
change from the concave to the convex on the graph is detected. 
[0027] 

In this examination method, if a major defect means a defect 
which significantly bends light beams , as a defect becomes more 
major, a light beam output from a position farther from the 
expected position is detected. That is , the more major a defect 
is , the greater the signal indicating the change amount is , and 
thereby the quantitative analysis of the degree of a defect 
becomes possible. 
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